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PLEASB COMPLETE ACCURATELY AND PXXt^LY. THIS TKFOJlMAIlON TS 
>mEDBD FOR AN ACCURATE AND TIMBtY BVAHTATION OF YOtJR. 
INVKMTION. IF ADDITIONAL SPACE IS NEEDE|5 ATTACH ©XmAPACrES. 

1 

1. NAME OP p^VENTION: ^lant Teased fVfitem for nh^i^^ of rtjiaona 

ammonia aontary^t^ticv^ 



2. 



INVBNTORS: Give the ttomes and positions'of ulJ individuals ffaowKy, re8e«ri?b 
associates, post doctoral feUowe, staf^.Btudaats, eto.) who may hava maJo an 
inisM^aisl ifiput iato Uie Invention. Tbos« wlio sltnpjy tbllowod mstnicfions 
•«wtjW not quaKfy as inveators. If there is mjf doubt include ihe nwjie and losak 
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Alan^iiatuxiiite.coia | ' 

Stefiuo Richard (Gtadoate studrait) ! 
Controlled BftviTonnicatal Systems Laboraioi^ 

Dt^artitusnt ofPlstnt Agri<>ult«i» f 

BovayBuildlflg I 
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Guelph, ON i 

N1B2W1 : 

(519) 4375 / 



3.BRIEF DBSCWmoNt Attoohabri^f b«ttho«>uifa dwmption of your iavezititi* 
dcetehes. photog^phs. drawmgs, flew ebt^t^ p^rmancc dSS 

..noetic fib^. «p,odve.. f^mZtl^^^i^'S^ofB^ 



t" 



|:Uy>13e0..30^0ctj-:0 



m kditor «r and in tho e^iviiomacint at htge. ' Aimospheric rolcos© of enmionia io. 
Canada is Mllaiated to be 18 OOO tomes per yoeri Amiawii* gas h a pwursor to 
photcn>heimpal smog ««i is generalTy fBgarded « a ntiamo^ gias when td&esed into the 
^nvuonment. Ebvirormi^nial diabhaige guldoHaes Wnro been aet as 3<J00 ug m> (Mr 
how avea^ge) at thi poiat Of )mptogeflitt,t Aramonfe conccatratioTis can bs quite high 
dirt to laAiBtna; wid agricultural processes, 53 OOOii m'^ we measured in a fbtilizw 
plant aaid 35 000 MS mlin A fedlity. pigg exposed to eJwated amittoiOa levels are 
less abld to pin weight CDmtWDon I9W). Elevatedlconoeatr^tio^s prpdQM headaches 

nior6 thto lOO fig m ' m a 24 hflvw partoO. i 4 mv 

amn,o„,' Jt^ JZ!!^* Occupational and «aviroiancnt^l gwdelines. liimt th* ammcDt of 
^o^fi f employees anJ discharge into as eDVtK«im<a,t 

E^osure to Imildmfi ocoupants » typically oontiSled tou£h increased vSatoi 

SSt^mfS ^f ^-S of tedperstw^ ^ind humidity to mahitsda 

^S'bv SSbiEf ^«-'^-^taka«dv^fage6fthe80lubfu^^lSmaSa 
m waiw bubbimg ammonia contaminated eas tJu-Aiiok waMr *^**f. o 7^***^^* 

(xeatmeiUofihewasfewat^riBzequl^JSS^I^ S«b.oquent 
This disclosure is (h« prodtoot of meetings t^tsvesn Alan nariSncf/^h c* 4^ 

ptaseaMachiaJloCwinedfa. """""^ «» iir stream aao the »40«>Us 

ha.Va used mLcmWal rAnirrt.tlt?^ JX . ? EltrOg^Iil. While 

mic»obia]traasfcimaU<aiafjStoS^O tS^^^^^ .Tbia w typically a result of the 
^ as an alternate iS^^^t^J:rJtlA'^°'' h^gW planta in this system 
chemically b^doT\wJ?^v^^!^*'^^^^^^ Ammonia i. 

biological need for rSSwSIS t^i!, 3""^* ^^"^'^ ^^^^ « 

cornn.! «etel«>li* pi'SiTSiiSrBS™n^ 5" ^^^^^^^^^t ^ part of their 

^Ply stored anJ tnult b/t^tW^re^.^-r^^^ 



» > ■ ■ • J ] 

of plant* are. iacxeaeed ftomimila removal from wastd g&s sireains, biofilier stabilhV 
morcBsed OfMnratlooal ]i& and fh^ creation of only- otjg^o wa4t6 produota. 

4, DBSCRIPTrON ANALYSIS: Review the description in sectioti 3 and ensor* the 
followij^s questiows 9XC clearly answered - if not, gi^ the additioaad infbnnatiott bdow 

4.1 What ptobleaji do«a this invention dcfil jivtth or hdp "solve? 
Elinimalion of gaseous NH, from coalatniBated aix stcbams. 



4>2 By whAt msaos baa this p«*l«ai boea ^eaU with vp to th© pretent? 

Indoor ammoiila levels are coatroUed tbiougb ven^ilatioa. Atmospberio digobwtB of 
^^''Sps'* '^'^ «v»ve«tionaI. non ^lant based biofiltratioa «^ STu^ 



4.3 



What are the Kmitations or dwwbadfc^of presenl niftthixis or ptoducis? 



Current eolutioiis may b* costly in tamu, of tcanp^lute and humidity ooiiditfoni«« 

fi^^iS^w^^' th«tf (^>««tbnal lifetime iand ^omQnia removal effidi^Ll 
£to.b«jiiote ao ttduston of higlxar plants in biofil<f ation ^stenw adds a aittSSn S 

4.4 What MpabUitiesofyottrlnveaiUouc^«roi,ie such KmitMions^ 

.vI^^i^T^^^^*^ ^ ft T<»{«iil*ting ibsHion th«» systeta can b6 Used to improve air oya'liv 
ni buildjngs or fkcJHtles without tacurring the cists of additional vSL^L lie 

^ ^«:.anm«mia etinrinat}<^n beft,r« discharge or rcStioo 

V^t^t}^.^^*A^^ ^^J''" t^«*«ti processes to i^inat* ammoX 

wafiteproducts can be disposed of safely in Iwidfillslor compost ^ilMcs, '^'^ '"^ 
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oriamai*'^ ^^^^ particular aspects 0)f your ijivontion that, yw bolicve to be 

•me use of WofiltOB to treat ammoiiia is not oiiginaK However, th« ijiclvaton of 
plar^ts m o flio system is new, stated slKvve the iiclusiou of plante into WoHtration 
systems is laiown to improve <hw ^ffioiaicy. m ttfis case th« blolootcal dcmatid for 
of bioISS"^ ^ thoMgher plants wiU srejitiy ^prove thtt efficfiioy a^ctiine 

i 

4.€ "What alu-ftctive featured doeis yo\» invciitiOEi offer the uwr? 

SSJlSSf^""* ^ **T* a^amoaia treatment ahd ventilaUca oo^ts. Air qu«Jlty 
improvements employees oTUvwtook. A^sfitotioly pleasing. ' «i«aj«y 



S. • USES AND APPUCAIIONS: |" 

> 

5. 1 What are the immodiato uses for fee mVeatfon and hy whom? 
* ^® ^® "^^^ >«jplicatioo5 of this iavenW If applied in a reoirculatrnfl. 

^gmajltttral facility where gaseous aaunonia is rfijleascd. In all of ^«jc oases the 
iTdoTS T"^^ ^^^^^ Sj^door «r qUaEty too|, dest«ix^ to impiovS the ^lutyof 
mdoor air by ^6£no^;als ammonia yapours.. The dijrect cost savings to thtt user would 
come m the fon« of r«iuccd ventilation cost, mcre««J woS^produ^Uvky In 
asnouhural applicafloos improved dr quality ,vin tdOme venUtetioa costeS mav l«5 

or^fifi^? "^''^^^u *^ ^ ^^orimm. Tbi3 fechnoiofiy w^^d aid mwnSS 



5.2 DesBrib© bncfly fature ^pHcatioqs y^ fonweo if ttore arc any. 
Advanced lifo support and residential ifqjpliwrtioiifl. 
6. DEVBLOPMBNT STATUS: 



tpO§3320s.-3Q^cits02;g03ii^ 
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t«np6r«ure and hujMidity to ^P^rtedlirtimf h^J^^^^'f"^^ « major 
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A^0NUB.0n.t^XT0N0..,H,.c40SE0SVSTEMS 

Sleft» Wd' , Aim DariiW >^ Michael OW 

4375, tax 519 767^0755 ^ ^ '"^^^iG^m.t&I: 5J9S24«4I20ext 

4120 .=t,«75, f„ J,9 *^ ^»"* N<G 2WI, Bft SiTmZ 

ABSTRACT i 

^vS.Kf ssr;s?af -"Pied 

outdoois. However, thi, „now, fo aocuS,'™ »f ji™" ^""^ 

m resldf niiai a„d remmwcta r s«K„5^!r"° ''^ pollutsnts such as amnwnh 

■■rnioniii Any Mtural or fiKjasttiu i)roS«H,^f!" «)e">«is sohitfomi *m contain 
»>Mto and makes i, aviilaWe for^,^^,^'' f"""'^'^ >'it«>gM<«aami„ 

««alaton as a m«a« to nafaafe " Ufe appoit Xf 



fiol-hor,., As^^it^h S Co S19 888 6893 

lowK Of inhaled anmonia (40DDml h J kl. Ciironfo Exposura m 

Ammonia is one of the rrioiif r'yr^K^^ i i 

Atttoionlaia Closed Systems {' ' 

aM residential dwelJiRgs. ' ^ivsnced suppjan systems, mltung ihdustry 

above those considered lo be SftS^ ^ ^''^^ «>"*am NH3 at levels 
IS not tho only factor r.lev^'^£I^^^ Ruk to ZL 

Although no detrifiicntel^JAefFecte J^I^ 1980} ^ 

««d pp.„ for 1 liour .aJ 24 W ^^SnnLi ^'''i'^ ^^^^^ yahe. for NH, arc 30 
months (Pcny, igpg). The Buwo^Til^^^^ ''^ ppm for j Tm^L 

^oma from a,„t«ml Jed aStZs). '"^'^^^^f (^'^^"ding tb« WmovS^f 
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8. J 

«ir pumped 2^ -It,^"'^'*'"^'^^*^'' mu.'Jt then bTnum^t'^'^^"'^ Of Wasting 
NHj abovfl r*"J^ Wer Jimit of od/iS^i^^ that 

Since the systems that wiij be exami»^ . •/, 

0% .^nia. l>.tafeo anTonlT^? '^'^^^ "-^"( -POH^» to consider. ot 
eiofiJtiatioa of Ammonfe, i 
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Msteriais and Methods ' 

coralam flowii moiiXtn^SfL system. T* aMo»' remhM . 

airflow wittin tho .ystei ,0*^ S^^tJS^Zll" J't'^ « ") ""owO "« die 
pnor to Wag sampled. "^S* ""f"'*' or to bjpass tt. biolil^ 

This arrangement Of solenoids a|Iawe>df«r^i»^«. i 

ammonia c^iK:cmilox,s of ^el^rS'„^^^r'^f5 8dd cfflueaf 

nWly npai one-way vaJw. Tie «i^S ff 2.^1^-' ^'^^^ with the 2 
mcmtorcd using a P206S-m, mxm^Hd^Z " *^ 

^ J^BgMj^g of the vAfvtss tu^u s«>«d-s£atc sensor «) (Conswct Trrt-n^f/ r^vTx 

was done with th*^ ne« 

*uKai ui,eq m this system were J /fi" 
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^^^o^' ft>r the afr sirtl m 



content and l>lmas« , ^^^f^^'^^awfatwe 
I ^* given creatnwflt. 



-...«w«^ . «miiioiiia wcd^ measured tnv^! ^ 

50 ^ 
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Q, 137 days where the removal ^ffici^ncy was 24.2%. /Thii concentmtiQn peak w^s -then 
followed by a fefltiotion of ammonia^that eventually fell b^low the detection limit of the 
ammonia sensor (D.SO ppmv) resultiipg in a maximum r^n^val efficiency of 94.49i. This 
trend wa« seen for all three? repiioatei We speculate that ir( the lime, period directly 
following expostifie 6f the bJofilter i4 ammonia^ the ammohia in the air steam of thi^ 
influent air is absorbed to the mc$$6j ^nd the moisture thai surrounds the mosses until a 
point of saturation h re^hed. This ^dsoipdon and saturatlpn cm be used to explain the 
near lOO^'o removal efficiency that idlkst observed. Oncelsaturation js obtained, the 
removal cfRgiency deereases until a point of equilibrium ii reached betweto adsorption 
and de-^orption of anonionia and the ino^S(^5. 6ncc this eqiiilibriiim h reached» changes 
in the elfluent air stream is due to re^txoval of ammonia {rcjra the air ^earn by the 
biofilter, either by microbial degrad^ftiotw plam uptake or a'combittation of bodi. 

Ammonia effluent concentrations (a$er saturation has occurred) were plotted against 
corresponding ammonia influent eont^ntrations (Figure 3)| resuliinj^ in ant exponential 
relationship! r-D,9$d3. This deviat^'s froai the linear rc^lat^onship that was expected. 
Due to the c^quilibriuni of gaseous a^^^onja with aqueous ItnumoJliuni, it Is suispected that 
as Che system removes NH^ from theajifluent air. an amount of will comes out of 
solution releasing a small amount of I^Ha, Thi^ wit! resultsin higher ammonia effluent 
concentrations causing the deviation from linearity* \ 

50 T — 1 



40 




Figure 3. Ammonia inili^t (Ci) concentrations kre shown with corresponding 
an^enta effluent concentnitiant) (CeJ for a mossfbased biofllter D^ta shown 
for both Irtflu^nc and effluent corcentraH<>ns are iaicen after the biofilter is 
saturated with ammumtt a^d an equilibration is aibieved. 

Elttnitxation capacity, the qtiantity of isontaminate degraded per unit biofilter over a 
period of time, was also calculated fdr each biofilter when |:he influent concentration waa 
25ppmv (Table 1). f 
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Contluslon* I 

the biomass with aounonia h aehie^.^ ? I . ^f Ctece saruratioa of 

for three moss based biof^. T ^ ammodw per gram* of moss per hour 
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